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Abstract 
Two fishlice, both females, were preserved live from the body surface of a loricariid catfish, 
Ancistrus ranunculus Muller, Rapp Py-Daniel & Zuanon 1994, collected in the middle Xingu 
River. The two specimens are herein described as Argulus celioi n. sp. and distinguished 
from congeners based on first and second antennae characteristics, pigmentation pattern, 
carapace and abdomen size and shape as well as the lack of accessory, post-antennal 
spines on the thorax, abdomen and ventral region of the carapace. Reports of branchiurans 
parasitizing loricariid catfishes are scarce in the published literature, highlighting a need to 
examine such taxa as potential hosts. 
Keywords: Ectoparasite; Fish lice; Freshwater; Argulus. 
Introduction 
The family Argulidae (subclass Branchiura) includes about 160 valid species of crustaceans divided among four valid 
genera: Argulus Müller, 1785, Chonopeltis Thiele, 1900, Dipteropeltis Calman, 1912, and Dolops Audouin, 1837 
(Aguiar et al., 2017). Argulids are obligate ectoparasites that spend part of their adult life attached to the external surfaces 
of fishes and occasionally amphibians or other aquatic invertebrates (Poly, 2003; 2008; Møller 2009). Adult argulids, 
especially males, move freely on and between hosts to feed and search for mates (Mikheev et al., 2015, Aguiar et al., 
2017). After copulation, the female detaches from the host to lay eggs on suitable substrates such as vegetation, roots, 
woody debris or rocks (Mikheev et al., 2015). The eggs hatch into free swimming larvae that eventually attach 
themselves to a host where they mature to adulthood (Poly, 2008; Møller et al., 2007). Some argulids opportunistically 
parasitize fishes in a variety of families (i.e., low host specificity); however, others prefer or are only known to parasitize 
members of a single fish family (Malta and Varella, 1983; Mikheev et al., 2015).  
Adult argulids range in size from a few millimeters to just over 30 mm total length, and adult females are generally larger 
than males (Poly, 2008; Møller, 2009). Adults typically present a flattened body with a circular to oval shield-like 
carapace, pair of compound eyes anteriorly, four pairs of swimming legs on the thorax, and short, unsegmented abdomen 
(Poly, 2008; Møller, 2009). In Dolops, the first maxillae each end in a distal hook for host attachment (Møller et al., 
2008). Alternatively, the first maxillae are modified into a pair of suction discs for attachment in adult Argulus, 
Chonopeltis and Dipteropeltis; however, the early larvae of Argulus and Chonopeltis exhibit hooked first maxillae 
comparable to adult Dolops (Møller et al., 2008).  
Based on a phylogenetic analysis of three molecular markers (mitochondrial 16S rRNA, nuclear 18S and 28S rRNA), 
Dolops ranarum was sister to a clade composed of six species of Argulus and one Chonopeltis (Møller et al., 2008). At a 
higher level, molecular analyses have shown a sister group relationship between Branchiura and Pentastomida (Lavrov et 
al., 2004; Møller et al., 2008). 
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The objective of this paper is to describe a new species of Argulus based on two female specimens removed from a 
loricariid catfish collected in the Volta Grande rapids of the middle Xingu River. 
Materials and Methods 
In the field, two female specimens were removed from the skin surface of a loricariid catfish, Ancistrus ranunculus, and 
preserved in 99% ethanol. One specimen was cleared in a 1:1 solution of lactic acid and96% ethanol for microscopic 
study. Drawings were made with the aid of a camera lucida attached to an Olympus BH-2 microscope. Measurements 
were performed using an ocular micrometer. 
Results 
Class Maxillopoda Dahl, 1956 
Subclass Branchiura Thorell, 1864 
Order Argulidea Yamaguti, 1963 
Family Argulidae Leach, 1819 
Genus Argulus Müller, 1785 
Argulus celioin. sp. 
Figs. 1A–B, 2A–H, 3 
Holotype, type host and type locality.—INPA 2275 (adult female), removed from unplated skin along dorsal-fin insertion 
of adult Ancistrus ranunculus Muller, Rapp Py-Daniel and Zuanon, 1994(ANSP 199525, tag B1500, 130 mm SL); 
Brazil: Pará: rio Xingu, small rocky outcrop in main channel ca. 15 km south of Altamira, 03°19'55.0''S, 052°10'36.6''W, 
M.H. Sabaj, M. Arce H., L.M. Sousa and ornamental fishermen Dani and Edson, 6 October 2012. 
Paratype.—INPA 2447 (adult female), removed from same location on same host as holotype. 
Diagnosis—Argulus celioin.sp. is distinguished from congeners by the following combination of characters: carapace 
elliptical (slightly longer than wide), evenly rounded and not covering fourth pair of swimming legs and terminal 
segments (exopod and endopod) of first three pairs of swimming legs; support rodsof suction cups (modified first 
maxillae) each composed of two elongated sclerites with the outerone slenderer than the inner one; antennae 1 and 2 
morphology and ornamentation; carapace pigmentation pattern; No accessory spines; a pair of rectangular, thoracic 
maxillary post spines; respiratory areas not visible. 
Description—Based on 2 adult females (Figs. 1A–B, 2A–H, 3); male unknown. Total body length 2.84–3.6 mm (3.22 
±0.54). Carapace elliptical, slightly longer than wide and evenly rounded; posterior lobes not reaching abdomen. 
Carapace length 2.63–3.14 mm (2.89 ±0.36), width 2.21–2.38 mm (2.3 ± 0.12); total body length/ carapace length 1.08–
1.15 (1.11 ± 0.05). Carapace partially covering first three pairs of swimming legs (exopod and endopod exposed); fourth 
pair of legs entirely exposed. 
Anterior margin of carapace broadly rounded, anterolateral margin scarcely concave, lateral grooves lacking. Paired 
compound eyessmall. Nauplius eye extremely small located on dorsal surface in central portion of carapace. Frontal 
region of ventral surfaceof carapace (cephalothorax) without spines. Respiratory areas not observed. 
Ovaryfilled with large eggs and laterally expanded into pair of aliform marsupia with lobed margins (Fig. 1). Abdomen 
sub rectancular, wider than long, length 0.39-0.42 mm (0.41 ±0.02), without spines. Paired spermathecae oval, located at 
anterior part of abdomen. Short, paired caudal rami at base of anal sinus; each ramus with 16 stout, naked setae. 
First antenna (Figs. 1B, 2C) divided into two sections; first section with two segments, proximal segment robust, bearing 
posteriorly pointed spine; second segment sclerotized, large and robust, positioned horizontally forming a strong, curved 
claw, laterad); second section consists of two rod-like segments; third segment, long with two distal spines, the external 
one long and fine and the internal one short and strong, second segment half the length of the first segment with three 
terminal spines. Second antenna (Fig. 2 and 5) with four segments; basal segment robust with three simple setaeon distal 
portion; second segment long with eight simple setaealigned with posterior margin; third segment one third the length of 
the second one and with two simple setaeat distal end;distal segment two-thirds the length of third one and with three 
simple terminal setae. First maxilla forming large suction cup. Support rods composed oftwo sclerites, the outer one 
thinner and longer than the innerone (Figs. 1B, 2D). Anterolateral portion of suction cup fringed with setae. Second 
maxilla composed of five segments; basal segment subtriangular with three conical teeth, basal nodule with three simple 
setae; second segment with pectinated scales in the mid-posterior portion; third segment smaller than the second with 
pectinated scales lined up alongits anterior margin; fourth flat segment, smaller than the length of the third; distal 
segment with two claw-shaped terminal spines and a club-shaped projection. Mouth tube and retractile pre-oral spine 
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present (Fig. 1B). Retractile pre-oral spine located midway between the maxillary suction cups; its tip finishes midway 
between first antennae. Mouth tube twiceas long asbroad with no scales on its ventral surface. Denticulate 
mandiblesvisible within mouthtube. One pair of rectangular thoracic spines posterior to maxillae. Four pairs of biramous 
swimming legs (Figs. 2E–H) nearly equal in sized; sympods are 2-segmented (precoxa, coxa, basis, exopod, and 
endopod) exopods and endopods bear plumose setae. Flagellum present on first and second legs, directed medially from 
its origin on dorsal base of exopod. Natatory lobe on fourth leg produced laterally with plumose setae. 
Coloration. — In preserved specimen, carapace pale white with dark brown specks visible dorsally and ventrally. Specks 
variably clustered into weakly reticulate lines and small, irregularly shaped blotches around periphery of carapace. 
Compound eyes black, oval, clearly visible. Nauplius eye similarly dark. In dorsal view, thoracic region dominated by 
ivory to cream colored, egg-filled ovary with laterally paired aliform extensions resembling the outline of a phoenix 
(outline well contrasted with pale white carapace). Entire ovary thickly sprinkled with small dark brown specks except 
for pale longitudinal midline. In life, carapace translucent except for dark specks which help conceal its outline against 
dark brown skin of host. Phoenix-like outline of creamy yellow ovary conspicuous, clearly showing lobed margins of 
aliform extensions; ovary darkly speckled except for pale midline as in preserved specimen. Compound eyes cinnamon 
brown, well defined. 
Etymology— the specific name "celioi" is a tribute to Dr. Célio Ubirajara Magalhães Filhoa great biologist who has 
dedicated his life to the study of Amazonian carcinology. 
Figure 1 – A and B: Argulus celioi sp. n.; A – Dorsal female; B – Ventral female (Bar=1.0mm). 
 
B A 
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Figures 2-A-H: Argulus ybatecobe sp.n., A – maxilla 2 (Bar=0.1mm); B - distal portion maxilla 2; C Antennas; D – 
G legs female(Bar=1.0mm); H – maxilla 1 (Bar=0.1mm); 9 (Bar=1.0mm); and 10 – (Bar=0.1mm). 
Discussion 
Comparisons to nominal Argulus.—Of the 32branchiuran species reported to use freshwater fishes as hosts in South 
America, 23 species are known from Brazil (Aguiar et al., 2017, and references therein). Three branchiuran species are 
known from the Xingu River: Argulus multicolor Stekhoven, 1937 on Rhaphiodon vulpinus Spix & Agassiz, 1829 and an 
unidentified Anostomidae; Dolops discoidalis (Bouvier, 1897)on an unidentified species of Leporinus(Anostomidae) and 
Phractocephalus hemiliopterus (Pimelodidae); and Dolops striata (Bouvier, 1899) on a stingray, Potamotrygon leopoldi 
(Potamotrygonidae) (Lemos de Castro, 1949; Magalhães et al., 2018). Argulus celioin. sp. On Ancistrus ranunculus 
(Loricariidae) is the fourth branchiurans pecies documented from the Xingu River and the first one described from this 
basin. 
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Argulus celioiis most similar to A. flavescens, a North American species described by Wilson (1916) based on two 
females collected on Amia calva Linnaeus, 1776 (Amiidae) from a lake near Fairport, Iowa, USA. In both species, the 
carapace is elliptical (slightly longer than wide) and evenly rounded (anterolateral sinuses scarcely perceptible); the 
posterior lobes do not reach the abdomen and leave the fourth pair swimming legs exposed. Wilson (1916:349) noted 
―lateral ramifications of the stomach large and particularly prominent by reason of their color and lobed edges‖ (see also 
Pl. LXI, Fig. 7, in Wilson, 1916). He named the species A. flavescens in allusion to the yellowish color. Meehean (1940) 
redescribed A. flavescens and pointed out that Wilson’s ―lateral ramifications‖ were really expansions from the egg-filled 
ovary. The thoracic region of A. celioi is similarly dominated by an elongate midventral ovary with paired, lateral aliform 
expansions; together they resemble the outline of a phoenix in dorsal view. In both species, the entire ovary is densely 
speckled with dark pigment on an ivory background, and well-contrasted with perimeter of the carapace which appears 
translucent in life and pale white in preservative. Wilson (1916) also described the compound eyes of A. flavescens as 
―dark cinnamon brown‖, which is similarly true of live A. celioi n. sp. 
Argulus flavescens differs from Argulus celioin.sp. by having entire under surface of body, including abdomen, covered 
with small spines pointing backwards (vs. smooth, lacking spines in A. celioi), abdomen broadly ovate, as wide as long, 
and narrowed to a short neck where it joins thorax (vs. abdomen sub-rectangular, wider than long, lacking neck in A. 
celioi), and support rods of suction cups composed of ―a basal rectangular section and from four to six barrel-shaped 
terminal sections [sclerites], the distal one incomplete and shape like the letter J, with the stem convoluted‖ (vs. 
composed of two elongate sclerites in A. celioi). Furthermore, there is no overlap between the host taxa of A. celioi and 
A. flavescens. Argulus celioi is only known to parasitize Loricariidae (see Discussion), a catfish family endemic to 
freshwaters of South America and southern Central America. Argulus flavescens parasitizes a wide variety of fishes in 
families either endemic to North America (Amiidae, Centrarchidae, Ictaluridae), absent from South America 
(Catostomidae, Cyprinidae) or unrelated to loricariids and generally found in coastal habitats (Cyprinodontidae, 
Dasyatidae, Mugilidae, Paralichthyidae, Sciaenidae) (Neethling and Avenant-Oldewage, 2016). 
Argulus celioisp. n. has the first maxillae suction cups support rods bearing 2 long sclerites, similar to those of A, 
violaceus Thomsen, 1925; A. americanus Wilson, 1902 (Meeheam 1940) and A. appendiculosusWilson, 1907 (Wilson 
1907).  
Comments on Host Species— The two female specimens of Argulus celioi described in this study were removed 
from Ancistrus ranunculus, a loricariid catfish described by Muller et al. (1994) from the Xingu and Tocantins rivers, 
Brazil. Ancistrus ranunculus is one of about 45 species-level taxa representing 26 genera of loricariids in the Volta 
Grande rapids of the middle Xingu (Sabaj, 2015). During the day, individuals of A. ranunculus generally remain deeply 
hidden inside narrow crevices formed by large boulders in swiftly flower water. Much of the fish’s body is encased in 
rough bony plates that are presumably unsuitable for attachment and feeding by branchiuran parasites. The two female 
Argulus were attached to a naked area of skin aside the insertion of host’s dorsal fin. At least two more Argulus 
individuals were attached to an un-plated area of the host near its evertible cheek spines (Fig. 3), but went unnoticed in 
the field and were not preserved. 
Evers and Seidel (2005:260) published an excellent photo of a species of Argulus that appears to be conspecific with A. 
celioi. They reported that the Argulus individual was removed from a newly imported zebra pleco, Hypancistrus zebra 
Isbrücker and Nijssen, 1991. The zebra pleco is a small loricariid catfish endemic to the Volta Grande rapids of the 
Xingu River (Sabaj, 2015) where it occurs syntopically with Ancistrus ranunculus. According to Leandro Sousa (pers. 
comm., 2017), zebra plecos often occupy the same crevices, prompting a belief among ornamental fishermen that the 
larger A. ranunculus ―protect‖ the smaller plecos. While it is true that Ancistrus is well-armed with sturdy cheek spines 
that can be everted to ward off predators, the fact that zebra plecos enter rocky crevices more deeply is more likely 
related to their smaller size (Leandro Sousa, pers. comm. 2017).  
Evers and Seidel (2005:260) also noted that shipments of loricariid catfishes imported from South America sometimes 
include Argulus, either as individual ―stowaways‖ or more abundant infestations. Apart from Evers and Seidel (2005), 
branchiuruans have not been reported to parasitize loricariid catfishes in Brazil (Luque et al., 2013; Tavares-Dias et al., 
2015). This study highlights the importance of examining loricariid catfishes for understanding the diversity of 
branchiuran parasites. 
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